Silver-substituted lithium ferrites (Li 0.5-x Ag x Fe 2.5 O 4 ; x=0, 0.025, 0.05, 0.075, 0.1nanoparticles were prepared via citrate autocombustion method. All the ferritesamples have been characterized using XRD, TEM, χ M , VSM, and ac electricalconductivity. The crystallite size is between 44 to 49 nm. The saturation magnetizationreaches a maximum value of 69 emu/g. mole higher than the undoped sample at 50emu/g. mole. The Curie temperature improves 1.1 times on the undoped sample. Theincrease in the dielectric constant by Ag + depends on the electronic configuration of thedifferent Ag content .
Introduction
Ferrites have a vast range of applications from microwave to radio frequencies, and have a very low conductivity, which is an important requirement for microwave applications. In the spinel structure magnetic ions are distributed between two different lattice sites, tetrahedral ( In recent years, nanotechnology has been the subject of many researchers all over the world because of novel phenomena and special properties exhibited by nanoparticles.
The properties of any material in the bulk state are known to vary drastically and unimaginably as the bulk material approaches the nanoscale (Guozhong, Cao 2003 The role of substituent in modifying the properties of basic ferrites has been widely studied. Development of high quality, low cost and low loss for high frequency ferrite material for power applications is an ever challenging aspect for researchers. Substituted lithium ferrites may be useful material for such applications because of their modified magnetic and electrical properties (Jiang,J. 2007 Stoichiometric amounts of the metal nitrates were dissolved in a minimum amount of doubly distilled water to get a clear solution form the citrate-precursor mixture. A drop wise of ammonia solution was added to the precursor solution to adjust the pH value to about 7. The mixed metal nitrate solution was then added to the citric acid solution in 1:1 molar ratio. The resulting solution was continuously heated to allow evaporation and to obtain a dried product in the form of uniformly colored gray fibers containing all the cations homogeneously mixed together.
characterization
X-ray characterization of the as-prepared powder samples was carried out using an Xray diffractometeron a Proker D 8 advance X-ray diffractometer using CuKαradiation Japan) was used to measure the ac electrical resistivety as well as the dielectric constant (ɛ') and dielectric loss factor (ɛ'') of the investigated samples that were carried out at different temperatures from room temperature up to 800K at various frequencies from 400 kHz to 4MHz. The thermoelectric power (α) was calculated using the relation: α= ∆V/∆T; where ∆V is the voltage measured across the sample, ∆T the temperature difference between the two surfaces of the sample which is fixed at =10°C.
Results and Discussion
The 2001) and the data are reported in Besides, most of the particles appear spherical in shape however some elongated particles are also present as shown in the TEM images. Some moderately agglomerated particles as well as separated particles are present in the images.
Besides, the diffraction rings (inset) are those of a typical spinel structure. The diffraction rings correspond to the reflection off (220), (311) (400), and (440) planes. 
X=0.1
The field dependence of molar magnetic susceptibility  M at different temperature and magnetic intensity for the investigated samples was carried out in order to define the dynamic behavior of the particle are shown in . Fig. (4: a-e) .The results reveal the normal behavior of the magnetic susceptibility ( M ) of the ferrite materials in which ( M ) is slightly decreased with increasing temperature and decreases suddenly at the Curie temperature (T C ). This behavior can be explained according to; at low temperature (ferrimagnetic), the thermal energy which affects on the sample is not enough to overcome the impact of the magnetic field which aligns the spins in its direction. The result is the slow decrease of (χ M ) with increasing temperature. While, at high temperature region (paramagnetic), the thermal energy increases the lattice vibration as well as the disordered state of spins causing the rapid decrease in (χ M ). The variation of Curie temperature T C with Ag content (x) was observed in Fig. (5a) which is the sum of the magnetic moment of Li + and Fe 3+. When comparing the exchange interaction constant of A and B sites one can find that, the AB interaction is by far the greatest one. The weakest exchange interaction will be the AA one. The value of the exchange energy is expected to be affected by the deviations in the oxygen parameter. In most ferrites, where the oxygen ions are displaced in such a way that, in the AB interaction the distance between the A and the O -2 ions is increased and that between the B and O 2− ions is decreased. Accordingly the AA interaction is reduced and the BB interaction is increased which gives the largest value of AB interaction. In the third region after (x = 0.075), Ag + ions increased on the A sites to the limit at which the concentration does not affect the magnetic susceptibility value. This is because Li-ferrite is predominant, representing skeleton of the sample. The presence of silver ions in the investigated ferrite improves the Curie temperature 1.1 times on the undoped sample. Table ( 3). It can be seen that, the variation pattern of specific saturation magnetization (M s ) as a function of Ag content shows an increase and reaches a maximum value of 69 Oe at x = 0.075.
The changes in magnetic property of M s , is due to the influence of the cationic stoichiometry and their occupancy in the specific sites where formation of dead layer on the surface, existence of random canting of particle surface spins "GM. Kale 1993".Moreover, the magneton number (ƞ B ) (the saturation magnetization per formula unit in Bohr magneton) at 300 K obtained from magnetization data for all the samples are summarized in Table ( 3). The magnetic moment per formula unit in Bohr magneton (ƞ B ) was calculated by using the relation:
Where,
MW = Molecular weight of composition (in grams)
M s =Saturation magnetization (in Oe)
= Magnetic factor
In calculating magnetic moment (ƞ B ), we have considered A-B interaction and cation distribution obtained from X-ray intensity ratio calculations. In the present study, Ag + ions occupy tetrahedral A-site and Li + ions are distributed over the tetrahedral A and octahedral B sites. Due to nonmagnetic substitution of Ag + ions at A-site, tetrahedral (A) sub-lattice magnetic moment will decrease. However, magnetic moment of A-site is less than that of magnetic moment of B-site for all the compositions. Thus, the net magnetic moment (ƞ B ) increases with the increase Ag content x up to x=0.075 then decrease as mentioned before. temperature. In the first region ɛ' is increased slowly with temperature up nearly to T = 500 K for all the samples, this means that the thermal energy given to the system is not sufficient enough to free the localized dipoles and to orient them in the field direction. In the second region of temperature, the thermal energy liberates more localized dipoles, and the field tries to align them in its direction, leading to an increase of the polarization as well as of ɛ'. The increase in ɛ' up to the transition temperature then decreases for all doped samples is due to the various contributions of the polarization, especially the interfacial one, which acts in the insulating region separating the conducting grains "J.R. Hook 1991". Besides, the decrease in ɛ' with increasing frequency is due to the fast alternation of the field, where the alternation of the dipoles as well as the friction between them leads to an increase in the quantity of heat dissipated, so the aligned dipoles will be disturbed with the result of a decreasing ɛ'. 2. All the prepared samples exhibit a single phase with cubic spinel structure.
3. The crystallite sizes for silver (Ag) metal cation doped lithium ferrite samples are between 44 to 49 nm is smaller than single domain crystallite size (70 nm), which makes it most suitable for application in high density recording media.
4. The highest value of magnetic susceptibility χ M = 24. 9 emu/g. mole at Ag content = 0.075 which consider the critical concentration and this value is higher than 1.17 times the undoped sample.
5. The presence of silver ions in the investigated ferrite improves the Curie temperature 1.1 times on the undoped sample.
6. The value of saturation magnetization increase with Ag substitutions and reaches a maximum value of 69 emu/g. mole at x = 0.075 higher than the undoped sample (50 emu/g. mole).
7. The activation energy at x=0.075 is improved 17 times on the undoped sample.
8. The highest value of ɛ' at x=0.075 can be used for Phase shifter, circulators, microwave component applications.
